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(54) MEDICAL DEVICE

(57) The present invention provides a medical device
having a structure with excellent operability. According
to the present invention, there is provided a medical de-
vice (100) including: an elongated medical device body
(10); a first operation wire (41) and a second operation
wire (42), each of which extends along a longitudinal di-
rection of the medical device body (10); and an operation
part (70) that is configured to individually and simultane-
ously pull the first operation wire (41) and the second
operation wire (42), in which the first operation wire (41)
and the second operation wire (42) are disposed at op-
posite extreme positions in a transverse section of the
medical device body (10). A distal end of the first oper-
ation wire (41) is fixed to a distal end part (10a) of the
medical device body (10), and a distal end of the second
operation wire (42) is fixed to the distal end part (10a) of
the medical device body (10) at a position on a proximal
end side with respect to the distal end of the first operation
wire (41).
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Description

Technical Field

[0001] The present invention relates to a medical de-
vice. Priority is claimed on Japanese Patent Application
No. 2021-211223, filed on December 24, 2021, the con-
tent of which is incorporated herein by reference.

Background Art

[0002] As a medical device capable of a bending op-
eration of a distal end part, a type of medical device in-
cluding an operation wire is known (for example, PTL 1).
[0003] In a medical device of PTL 1, a plurality of hollow
tubes are disposed around a central lumen, and opera-
tion wires are respectively inserted into two hollow tubes
facing each other with the central lumen interposed ther-
ebetween. In the medical device of PTL 1, a distal end
of the operation wire is fixed to a distal end part of the
catheter. The medical device of PTL 1 is configured to
perform a pulling operation of a rear end of the operation
wire. Consequently, the distal end part of the catheter
can be bent by selecting and pulling the operation wire.

Citation List

Patent Literature

[0004] [PTL 1] Japanese Unexamined Patent Applica-
tion, First Publication No. 2013-48711

Summary of Invention

Technical Problem

[0005] However, in the medical device of PTL 1, there
is still room for improvement in terms of operability of the
medical device.
[0006] The present invention has been made in view
of the above-described problem and provides a medical
device having a structure with more excellent operability.

Solution to Problem

[0007] According to the present invention, there is pro-
vided a medical device including:

an elongated medical device body;
a first operation wire and a second operation wire,
each of which extends along a longitudinal direction
of the medical device body; and
an operation part that is configured to individually
and simultaneously pull the first operation wire and
the second operation wire,
in which the first operation wire and the second op-
eration wire are disposed at opposite extreme posi-
tions in a transverse section of the medical device

body,
a distal end of the first operation wire is fixed to a
distal end part of the medical device body, and
a distal end of the second operation wire is fixed to
the distal end part of the medical device body at a
position on a proximal end side with respect to the
distal end of the first operation wire.

Advantageous Effects of Invention

[0008] According to the present invention, it is possible
to further improve operability of the medical device.

Brief Description of Drawings

[0009]

FIG. 1A is a view showing a distal end part of a med-
ical device according to a first embodiment and is a
view showing a state in which a bending operation
is not performed.
FIG. 1B is a view showing the distal end part of the
medical device according to the first embodiment
and is a view showing a state in which the bending
operation is performed.
FIG. 2 is a longitudinal sectional view of a medical
device body in the first embodiment.
FIG. 3 is a transverse sectional view of the medical
device body taken along line A-A of FIG. 2.
FIG. 4 is a transverse sectional view of the medical
device body taken along line B-B of FIG. 2.
FIG. 5 is a side view showing an operation part of
the medical device according to the first embodiment
and a portion near the operation part.
FIG. 6 is a plan view showing the operation part of
the medical device according to the first embodiment
and a portion near the operation part.
FIG. 7A is a side view of a tension release mecha-
nism in the first embodiment.
FIG. 7B is a side view of a first rotation member in
the first embodiment.
FIG. 7C is a view showing a state in which an en-
gagement recessed portion and an engagement pro-
truding portion in the first embodiment are engaged
with each other.
FIG. 7D is a view showing a state in which the en-
gagement between the engagement protruding por-
tion and the engagement recessed portion in the first
embodiment is released.
FIG. 8 is a schematic view in which each of (a), (b),
and (c) illustrates a bending motion of the distal end
part of the medical device body in the first embodi-
ment.
FIG. 9 is a schematic view in which (a) and (b) illus-
trate bending motions of the distal end part of the
medical device body in the first embodiment.
FIG. 10 is a view showing a distal end part of a med-
ical device according to a second embodiment.
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FIG. 11 is a longitudinal sectional view of a medical
device body in the second embodiment.
FIG. 12 is a transverse sectional view of the medical
device body taken along line A-A of FIG. 11.
FIG. 13 is a plan view showing an operation part of
the medical device according to the second embod-
iment and a portion near the operation part.
FIG. 14 is a longitudinal sectional view of a medical
device body in a third embodiment.
FIG. 15 is a sectional view taken along line A-A of
FIG. 14.
FIG. 16 is a plan view showing an operation part of
the medical device according to the third embodi-
ment and a portion near the operation part.
FIG. 17A is a schematic view by a plan view illus-
trating a bending motion of a distal end part of the
medical device body in the third embodiment.
FIG. 17B is a view illustrating a bending motion of
the distal end part of the medical device body in the
third embodiment and is a view as viewed in a direc-
tion of an arrow A shown in FIG. 17A.
FIG. 17C is a view illustrating a bending motion of
the distal end part of the medical device body in the
third embodiment and is a view as viewed in a direc-
tion of an arrow B shown in FIG. 17A.
FIG. 18 is a schematic view illustrating a bending
motion of the distal end part of the medical device
body in the third embodiment.

Description of Embodiments

[0010] Hereinafter, embodiments of the present inven-
tion will be described using the drawings. In all the draw-
ings, the same components are denoted by the same
reference numerals, and descriptions thereof will be omit-
ted as appropriate.
[0011] Various components of a catheter according to
the present embodiment are not necessarily independent
entities, and a plurality of components formed as one
member, one component formed of a plurality of mem-
bers, a certain component as a part of another compo-
nent, overlapping parts between a certain component
and another component, and the like are allowed.
[0012] The terms used in the description of the present
embodiment are defined as follows unless otherwise
specified.
[0013] A distal end part is an end part (distal end) on
an insertion distal end side of a medical device 100 in
each part of the medical device 100, and a proximal end
part is an end part (proximal end part) on a proximal end
side of the medical device 100 in each part of the medical
device 100.
[0014] In addition, an axial core means a central axis
along a longitudinal direction of a medical device body 10.
[0015] A longitudinal section of the medical device
body 10 refers to a section obtained by cutting the med-
ical device body 10 along the axial core.
[0016] A transverse section of the medical device body

10 refers to a section obtained by cutting the medical
device 100 along a plane orthogonal to the axial core.

[First Embodiment]

[0017] First, a first embodiment will be described using
FIGS. 1A to 8. In FIGS. 1A and 1B, a first operation wire
41 to a third operation wire 43 are shown by dashed lines.
In addition, FIG. 2 is a sectional view taken along line A-
A of FIG. 3. In FIG. 5, a body case 70a of an operation
part 70 is partially broken to show a structure inside the
body case 70a.
[0018] As shown in FIGS. 1A, 2, and 3, the medical
device 100 according to the present embodiment in-
cludes the elongated medical device body 10, the first
operation wire 41 and the second operation wire 42, each
of which extends along the longitudinal direction of the
medical device body 10, and the operation part 70 that
is configured to individually and simultaneously pull the
first operation wire 41 and the second operation wire 42.
[0019] The first operation wire 41 and the second op-
eration wire 42 are disposed at opposite extreme posi-
tions in the transverse section of the medical device body
10.
[0020] A distal end of the first operation wire 41 is fixed
to a distal end part 10a of the medical device body 10,
and a distal end of the second operation wire 42 is fixed
to the distal end part 10a of the medical device body 10
at a position on the proximal end side with respect to the
distal end of the first operation wire 41.
[0021] Here, the opposite extreme positions mean that
the first operation wire 41 and the second operation wire
42 are spaced apart from each other by 160 degrees or
more in a circumferential direction of the medical device
body 10, and preferably, the first operation wire 41 and
the second operation wire 42 are spaced apart from each
other by 170 degrees or more in the circumferential di-
rection of the medical device body 10.
[0022] According to the present embodiment, by se-
lectively pulling the first operation wire 41 out of the first
operation wire 41 and the second operation wire 42, the
distal end part 10a of the medical device body 10 can be
selectively bent in one direction (hereinafter, a first direc-
tion). Further, by simultaneously pulling the first operation
wire 41 and the second operation wire 42, it is possible
to primarily bend a region (hereinafter, a second region
14) on the proximal end side with respect to the distal
end of the second operation wire 42 in a second direction
while primarily bending a region (hereinafter, a first region
12) on the distal end side with respect to the distal end
of the second operation wire 42 in the first direction, in
the distal end part 10a of the medical device body 10, as
shown in FIG. 1B. In addition, by selectively pulling the
second operation wire 42 out of the first operation wire
41 and the second operation wire 42, the distal end part
10a of the medical device body 10 can be bent in a di-
rection (second direction) opposite to the first direction.
That is, since the medical device body 10 can be bent
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with a higher degree of freedom according to a branching
direction of a branching part of a body cavity such as a
blood vessel, the branching selectivity of the medical de-
vice 100 can be improved. Therefore, the operability of
the medical device 100 can be improved.
[0023] In the case of the present embodiment, the
medical device 100 is, as an example, a catheter. More
specifically, for example, the medical device 100 is an
intravascular catheter used by inserting the medical de-
vice body 10 into a blood vessel. However, the medical
device 100 may be, for example, a guide wire used when
inserting the catheter into a body cavity.
[0024] In the case of the present embodiment, as
shown in FIGS. 1A, 2, and 3, the medical device 100
further includes a third operation wire 43 that extends
along the longitudinal direction of the medical device
body 10.
[0025] The third operation wire 43 is disposed at a po-
sition near the second operation wire 42 in the transverse
section of the medical device body 10, and a distal end
of the third operation wire 43 is fixed to the distal end part
10a of the medical device body 10 at a position on the
distal end side with respect to the distal end of the second
operation wire 42.
[0026] With such a configuration, by pulling the third
operation wire 43, the distal end part 10a of the medical
device body 10 can be bent in a direction substantially
opposite to a direction in which the distal end part 10a of
the medical device body 10 is bent by pulling the first
operation wire 41.
[0027] Here, being disposed at a position near the sec-
ond operation wire 42 means being positioned within 20
degrees from a position of the second operation wire 42
in the circumferential direction of the medical device body
10, preferably being positioned within 10 degrees from
the position of the second operation wire 42.
[0028] In the circumferential direction of the medical
device body 10, the first operation wire 41, and the sec-
ond operation wire 42 and the third operation wire 43 are
disposed at opposite extreme positions.
[0029] In addition, since the third operation wire 43 is
disposed at a position near the second operation wire 42
in the transverse section of the medical device body 10,
the first operation wire 41 and the third operation wire 43
are disposed at opposite extreme positions in the trans-
verse section of the medical device body 10.
[0030] Here, the opposite extreme positions mean that
the first operation wire 41 and the third operation wire 43
are spaced apart from each other by 160 degrees or more
in the circumferential direction of the medical device body
10, and preferably, the first operation wire 41 and the
third operation wire 43 are spaced apart from each other
by 170 degrees or more in the circumferential direction
of the medical device body 10.
[0031] More specifically, in the case of the present em-
bodiment, for example, as shown in FIGS. 2 and 3, the
first operation wire 41 and the second operation wire 42
are disposed at positions that are 180 degrees rotation-

ally symmetric to each other with respect to an axial cent-
er of the medical device body 10 as a reference. In ad-
dition, the second operation wire 42 and the third oper-
ation wire 43 are disposed at substantially equivalent po-
sitions in the circumferential direction of the medical de-
vice body 10 with the axial center of the medical device
body 10 as a reference. Therefore, the third operation
wire 43 and the first operation wire 41 are disposed at
positions that are 180 degrees rotationally symmetric to
each other with respect to the axial center of the medical
device body 10 as a reference.
[0032] In the case of the present embodiment, a direc-
tion in which the distal end part 10a of the medical device
body 10 is bent by pulling the first operation wire 41 and
a direction in which the distal end part 10a of the medical
device body 10 is bent by pulling the third operation wire
43 or the second operation wire 42 are directions oppo-
site to each other.
[0033] The first operation wire 41, the second opera-
tion wire 42, and the third operation wire 43 are each
made of a thin wire such as a metal or a resin.
[0034] Here, in the case of the present embodiment, a
breaking strength of the second operation wire 42 is
greater than a breaking strength of the first operation wire
41.
[0035] Consequently, the second operation wire 42
can be more strongly pulled.
[0036] More specifically, in the case of the present em-
bodiment, the first operation wire 41 and the second op-
eration wire 42 are made of, for example, the same type
of material. Meanwhile, by setting a wire diameter of the
second operation wire 42 to a dimension larger than a
wire diameter of the first operation wire 41, the breaking
strength of the second operation wire 42 can be made
greater than the breaking strength of the first operation
wire 41. However, for example, by using a material having
a greater breaking strength than a breaking strength of
a material constituting the first operation wire 41 as a
material constituting the second operation wire 42, the
breaking strength of the second operation wire 42 can
also be made greater than the breaking strength of the
first operation wire 41.
[0037] In addition, in the case of the present embodi-
ment, as an example, the third operation wire 43 and the
first operation wire 41 are made of the same type of ma-
terial, and a wire diameter of the third operation wire 43
is set to, for example, a substantially equivalent dimen-
sion to the wire diameter of the first operation wire 41.
[0038] For example, the wire diameter of the third op-
eration wire 43 and the wire diameter of the first operation
wire 41 may be set to different dimensions from each
other. Further, the third operation wire 43 and the first
operation wire 41 may be made of, for example, different
types of materials from each other.
[0039] The wire diameter of the first operation wire 41
and the wire diameter of the third operation wire 43 are
not particularly limited, but are preferably 10 mm or more
and 60 mm or less and more preferably 20 mm or more
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and 50 mm or less.
[0040] The wire diameter of the second operation wire
42 is not particularly limited, but is preferably 30 mm or
more and 180 mm or less, and more preferably 60 mm or
more and 150 mm or less.
[0041] Note that, as described above, it is preferable
that the wire diameter of the second operation wire 42 is
larger than the wire diameter of the first operation wire 41.
[0042] In the case of the present embodiment, the
medical device body 10 has a lumen 20 that is open at
a distal end of the medical device body 10.
[0043] As shown in FIGS. 2 and 3, the medical device
body 10 has, for example, a two-layer structure including
an inner layer 22 and an outer layer 23 provided around
the inner layer 22 and is configured by being laminated
in the order of the inner layer 22 and the outer layer 23
from an axial core side of the medical device body 10.
[0044] The inner layer 22 is an innermost layer of the
medical device body 10 and is formed, for example, in a
circular tubular shape having a constant wall thickness
regardless of the position in an axial direction. The inner
layer 22 is open at both ends, that is, the distal end and
the proximal end of the medical device body 10. In the
case of the present embodiment, the lumen 20 is defined
by an inner peripheral surface of the inner layer 22.
[0045] The inner layer 22 is made of, for example, a
fluorine-based or olefin-based thermoplastic polymer
resin. The fluorine-based thermoplastic polymer material
is not particularly limited and can include polytetrafluor-
oethylene (PTFE), polyvinylidene fluoride (PVDF), and
perfluoroalkoxy fluororesin (PFA), and similarly, the ole-
fin-based polymer material can include polyethylene and
the like.
[0046] The outer layer 23 is an outermost layer of the
medical device body 10. For example, the majority (more
than half) of a wall thickness of the medical device body
10 is occupied by a wall thickness of the outer layer 23.
The outer layer 23 is formed, for example, in a circular
tubular shape having a substantially constant wall thick-
ness regardless of the position in the axial direction. How-
ever, an outer diameter of a distal end of a distal end part
of the outer layer 23 is slightly decreased toward the distal
end side, for example.
[0047] A hydrophilic coating may be formed on an outer
surface layer of the medical device body 10 as necessary.
[0048] The lumen 20 is continuously formed from the
distal end to the proximal end of the medical device body
10 and is open at the distal end and the proximal end of
the medical device body 10, respectively.
[0049] As shown in FIGS. 2 to 4, the medical device
body 10 further includes a first hollow tube 31, a second
hollow tube 32, and a third hollow tube 33 that are each
embedded in the outer layer 23.
[0050] The first operation wire 41 is inserted through
the first hollow tube 31, the second operation wire 42 is
inserted through the second hollow tube 32, and the third
operation wire 43 is inserted through the third hollow tube
33.

[0051] The first hollow tube 31, the second hollow tube
32, and the third hollow tube 33 are each a sub-lumen
tube, and the inner lumens of these sub-lumen tubes are
sub-lumens. That is, each of the operation wires (the first
operation wire 41, the second operation wire 42, and the
third operation wire 43) is inserted through the sub-lu-
men.
[0052] Inner diameters of the first hollow tube 31, the
second hollow tube 32, and the third hollow tube 33 are
smaller than the inner diameter of the lumen 20.
[0053] In the case of the present embodiment, the sec-
ond operation wire 42 and the second hollow tube 32,
and the third operation wire 43 and the third hollow tube
33 are disposed side by side in a radial direction of the
medical device body 10. The third operation wire 43 and
the third hollow tube 33 are disposed radially outward of
the second operation wire 42 and the second hollow tube
32 (at a position away from the axial core of the medical
device body 10) in the medical device body 10.
[0054] However, for example, the second operation
wire 42 and the second hollow tube 32, and the third
operation wire 43 and the third hollow tube 33 may be
disposed side by side in the circumferential direction of
the medical device body 10. In addition, in the radial di-
rection, a spaced distance between the axial core of the
medical device body 10 and an axial core of the second
operation wire 42 (or an axial core of the second hollow
tube 32) may be, for example, substantially equivalent
to a spaced distance between the axial core of the med-
ical device body 10 and an axial core of the third operation
wire 43 (or an axial core of the third hollow tube 33).
[0055] As materials of the first hollow tube 31, the sec-
ond hollow tube 32, and the third hollow tube 33, for ex-
ample, a resin material such as polytetrafluoroethylene
(PTFE), polyvinylidene fluoride (PVDF), or perfluoro-
alkoxy fluororesin (PFA), polyethylene, or the like can be
used.
[0056] As shown in FIGS. 1A and 2, a ring-shaped first
marker 61 made of a radiopaque metal material is em-
bedded in the distal end part 10a of the medical device
body 10.
[0057] The first marker 61 is disposed coaxially with
the lumen 20 and around the lumen 20.
[0058] The first marker 61 is disposed, for example,
around a reinforcing layer 51.
[0059] Further, in the medical device body 10, a ring-
shaped second marker 63 made of a radiopaque metal
material is embedded in a part on the proximal end side
with respect to a part where the first marker 61 is em-
bedded.
[0060] The second marker 63 is disposed coaxially
with the lumen 20 and around the lumen 20.
[0061] The second marker 63 is disposed, for example,
around the reinforcing layer 51.
[0062] For example, a through-hole (not shown) that
penetrates a wall thickness portion of the second marker
63 in the axial direction may be formed in the second
marker 63. In addition, for example, a portion of the sec-
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ond marker 63 in the circumferential direction may be
interrupted, and the second marker 63 may have a sub-
stantially C-like shape when viewed in the axial direction.
[0063] For example, the first marker 61 and the second
marker 63 have the same inner diameter. For example,
an outer diameter of the first marker 61 is larger than an
outer diameter of the second marker 63.
[0064] The distal end of the first operation wire 41 and
the distal end of the first hollow tube 31 are fixed to a
proximal end of the first marker 61 by, for example, sol-
dering, welding, a mechanical coupling that generates
frictional resistance, or the like (not shown).
[0065] The distal end of the second operation wire 42
and the distal end of the second hollow tube 32 are fixed
to a proximal end of the second marker 63 by, for exam-
ple, soldering, welding, a mechanical coupling that gen-
erates frictional resistance, or the like (not shown).
[0066] The distal end of the third operation wire 43 and
the distal end of the third hollow tube 33 are fixed to the
proximal end of the first marker 61 by, for example, sol-
dering, welding, a mechanical coupling that generates
frictional resistance, or the like (not shown).
[0067] Therefore, the distal end of the first operation
wire 41 and the distal end of the third operation wire 43
are disposed at the same position (substantially the same
position) in the axial direction of the medical device body
10.
[0068] As described above, the medical device 100 in-
cludes the first marker 61 that is fixed to the distal end
part 10a of the medical device body 10 and the second
marker 63 that is fixed to the distal end part 10a of the
medical device body 10 at a position on the proximal end
side with respect to the first marker 61, and the distal end
of the first operation wire 41 and the distal end of the third
operation wire 43 are fixed to the first marker 61, and the
distal end of the second operation wire 42 is fixed to the
second marker 63.
[0069] In the present invention, the number of markers
provided in the medical device 100 may be, for example,
two or more.
[0070] In the case of the present embodiment, in the
distal end part 10a of the medical device body 10, a region
on the distal end side with respect to a distal end of the
second marker 63 is the first region 12, and a region on
the proximal end side with respect to the distal end of the
second marker 63 is the second region 14. In the distal
end part 10a, a length of the first region 12 and a length
of the second region 14 can be adjusted by setting the
distance between the first marker 61 and the second
marker 63 in the axial direction of the medical device
body 10 to a desired distance.
[0071] In addition, the distal end part of the first oper-
ation wire 41 is indirectly fixed to the distal end part 10a
of the medical device body 10 by being fixed to the first
marker 61, and the distal end part of the third operation
wire 43 is indirectly fixed to the distal end part 10a of the
medical device body 10 by being fixed to the second
marker 63.

[0072] As shown in FIGS. 1A and 2, the first operation
wire 41 is routed from a region on the proximal end side
with respect to the second marker 63 to a region on the
distal end side with respect to the second marker 63
through a portion of the medical device body 10 on a
radially outer side with respect to a disposition region of
the second marker 63.
[0073] More specifically, the first hollow tube 31
through which the first operation wire 41 is inserted is
also routed from the region on the proximal end side with
respect to the second marker 63 to the region on the
distal end side with respect to the second marker 63
through the portion of the medical device body 10 on the
radially outer side with respect to the disposition region
of the second marker 63.
[0074] However, in the present invention, a spaced dis-
tance in the radial direction between the axial core of the
medical device body 10 and the axial core of the first
operation wire 41 (or the axial core of the first hollow tube
31) may be, for example, substantially equivalent to the
spaced distance between the axial core of the medical
device body 10 and the axial core of the second operation
wire 42 (or the axial core of the second hollow tube 32).
[0075] Similarly, the third operation wire 43 is routed
from the region on the proximal end side with respect to
the second marker 63 to the region on the distal end side
with respect to the second marker 63 through the portion
of the medical device body 10 on the radially outer side
with respect to the disposition region of the second mark-
er 63.
[0076] More specifically, the third hollow tube 33
through which the third operation wire 43 is inserted is
also routed from the region on the proximal end side with
respect to the second marker 63 to the region on the
distal end side with respect to the second marker 63
through the portion of the medical device body 10 on the
radially outer side with respect to the disposition region
of the second marker 63.
[0077] However, in the present invention, the spaced
distance in the radial direction between the axial core of
the medical device body 10 and the axial core of the third
operation wire 43 (or the axial core of the third hollow
tube 33) may be, for example, substantially equivalent
to the spaced distance between the axial core of the med-
ical device body 10 and the axial core of the second op-
eration wire 42 (or the axial core of the second hollow
tube 32).
[0078] Here, in the case of the present embodiment,
the medical device body 10 includes the reinforcing layer
51. A bending stiffness of the reinforcing layer 51 on the
proximal end side with respect to the second marker 63
is greater than a bending stiffness of the reinforcing layer
51 on the distal end side with respect to the second mark-
er 63. A bending stiffness of the medical device body 10
on the proximal end side with respect to the second mark-
er 63 is greater than a bending stiffness of the medical
device body 10 on the distal end side with respect to the
second marker 63.
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[0079] More specifically, as shown in FIGS. 2 and 3,
the reinforcing layer 51 includes, for example, a blade
layer 53 embedded in the outer layer 23 and a winding
wire 55 embedded in the outer layer 23. Each of the blade
layer 53 and the winding wire 55 extends from the distal
end side to a proximal end part 10b of the medical device
body 10. However, as shown in FIG. 2, a distal end of
the blade layer 53 is disposed, for example, at a position
substantially equivalent to a position of the distal end of
the second marker 63 in the axial direction. Meanwhile,
a distal end of the winding wire 55 is disposed, for exam-
ple, at a position substantially equivalent to a position of
a distal end of the first marker 61 in the axial direction.
[0080] Consequently, in the medical device body 10,
the region on the proximal end side with respect to the
second marker 63 is reinforced by the blade layer 53 and
the winding wire 55, and the region on the distal end side
with respect to the second marker 63 is reinforced by the
winding wire 55. Therefore, the bending stiffness of the
medical device body 10 on the proximal end side with
respect to the second marker 63 is greater than the bend-
ing stiffness of the medical device body 10 on the distal
end side with respect to the second marker 63.
[0081] The blade layer 53 is formed by braiding a plu-
rality of wires. The blade layer 53 is disposed, for exam-
ple, around the inner layer 22.
[0082] The first hollow tube 31, the second hollow tube
32, and the third hollow tube 33 are disposed, for exam-
ple, radially outward of the reinforcing layer 51 (at a po-
sition away from the axial core of the medical device body
10) in the medical device body 10.
[0083] A material of the wire constituting the blade lay-
er 53 is preferably, for example, a metal material such
as stainless steel or tungsten, but may be a resin material.
[0084] The winding wire 55 is wound around the med-
ical device body 10 radially outward of the reinforcing
layer 51, the first hollow tube 31, the second hollow tube
32, and the third hollow tube 33.
[0085] A material of the wire constituting the winding
wire 55 is preferably, for example, a metal material such
as stainless steel or tungsten, but may be a resin material.
[0086] In the present invention, the distal end of the
blade layer 53 may be disposed, for example, at a posi-
tion substantially equivalent to the position of the distal
end of the first marker 61 (the position of the distal end
of the winding wire 55). In this case, for example, it is
preferable that the blade layer 53 in the first region 12 is
composed of a fewer number of wires than the number
of wires in the second region 14, or that an opening width
of the mesh of the blade layer 53 in the first region 12 is
larger than an opening width of the mesh of the blade
layer 53 in the second region 14. By doing so, a config-
uration can be employed in which the bending stiffness
of the medical device body 10 on the proximal end side
with respect to the second marker 63 is greater than the
bending stiffness of the medical device body 10 on the
distal end side with respect to the second marker 63.
[0087] In addition, in the present invention, the rein-

forcing layer 51 may include, for example, a coil layer
(not shown) formed by winding a wire a plurality of times,
instead of the blade layer 53.
[0088] As shown in FIGS. 5 and 6, in the case of the
present embodiment, the medical device 100 includes a
hub 91 provided at the proximal end part of the medical
device body 10.
[0089] The hub 91 includes a coupling portion 93 for
inserting an injector (syringe) (not shown) into a proximal
end of the hub 91. A screw groove is formed on an outer
periphery of the coupling portion 93 such that the syringe
can be attachably and detachably fixed.
[0090] The hub 91 includes two blade portions 92 that
face each other with the axial core of the hub 91 inter-
posed therebetween and that are provided on an outer
periphery of the hub 91.
[0091] The proximal end part of the medical device
body 10 is inserted into and fixed to a distal end part of
the hub 91. Consequently, the lumen 20 inside the med-
ical device body 10 and an internal space of the hub 91
communicate with each other.
[0092] By rotating the blade portions 92 about the axial
core of the hub 91, it is possible to perform a torque op-
eration of rotating the entire medical device body 10
about the axis.
[0093] The body case 70a of the operation part 70,
which will be described below, is connected and fixed to
the distal end side of the hub 91.
[0094] As described above, the medical device 100 in-
cludes the operation part 70 for performing the bending
operation of the distal end part 10a of the medical device
body 10. With respect to the operation part 70, an oper-
ation of selectively pulling one of the first operation wire
41 or the third operation wire 43, and an operation of
individually and simultaneously pulling the first operation
wire 41 and the second operation wire 42 are possible.
[0095] As shown in FIGS. 5 and 6, the operation part
70 includes, for example, the body case 70a and a first
rotation member 71 that is pivotally supported to be ro-
tatable with respect to the body case 70a.
[0096] The first rotation member 71 is, for example, a
pulley.
[0097] Here, in the present specification, a certain
member being rotatable is not limited to an aspect in
which the member is rotatable by 360 degrees or more,
but also includes an aspect in which the member is only
swingable in a predetermined angular range of less than
360 degrees.
[0098] More specifically, a first dial operation portion
74 having a disc-like shape or the like is engaged with
the first rotation member 71 coaxially with the first rotation
member 71. Since the first dial operation portion 74 is
pivotally supported to be rotatable with respect to the
body case 70a, the first rotation member 71 is indirectly
and pivotally supported to be rotatable with respect to
the body case 70a.
[0099] The proximal end part 10b of the medical device
body 10 is led to the proximal end side of the body case
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70a through the inside of the body case 70a, and is in-
serted into and fixed to the distal end part of the hub 91.
[0100] A rotary shaft of the first dial operation portion
74 extends in a direction orthogonal to an axial core di-
rection of the medical device body 10 in the body case
70a.
[0101] As shown in FIG. 6, at least a portion of the first
dial operation portion 74 is exposed to the outside of the
body case 70a, and an operator who operates the med-
ical device 100 can operate the first dial operation portion
74 from the outside of the body case 70a.
[0102] Further, the operation part 70 includes, for ex-
ample, a first slider operation portion 81 that is fixed to
the body case 70a to be slidable in the axial direction.
[0103] A slide hole (not shown) that extends in the axial
direction is formed in the body case 70a, and the first
slider operation portion 81 is guided by the slide hole and
is slidable in the axial direction relative to the body case
70a.
[0104] As shown in FIG. 6, at least a portion of the first
slider operation portion 81 is exposed to the outside of
the body case 70a via the slide hole, and the operator
who operates the medical device 100 can perform an
operation of sliding the first slider operation portion 81
toward the proximal end side or the distal end side from
the outside of the body case 70a.
[0105] As shown in FIG. 5, each of the first operation
wire 41, the second operation wire 42, and the third op-
eration wire 43 is led out from the medical device body
10 in the body case 70a.
[0106] A proximal end part of the first operation wire
41 is, for example, wound around the first rotation mem-
ber 71 by one and a half turns, and a proximal end of the
first operation wire 41 is fixed to the first rotation member
71.
[0107] In addition, a proximal end part of the third op-
eration wire 43 is, for example, wound around the first
rotation member 71 by one and a half turns, and a prox-
imal end of the third operation wire 43 is fixed to the first
rotation member 71.
[0108] A winding direction of the first operation wire 41
and a winding direction of the third operation wire 43 with
respect to the first rotation member 71 are directions op-
posite to each other.
[0109] In a case where the first rotation member 71
that is engaged with the first dial operation portion 74 is
rotated in one direction by a rotation operation with re-
spect to the first dial operation portion 74, the first oper-
ation wire 41 out of the first operation wire 41 and the
third operation wire 43 is selectively pulled toward the
proximal end side.
[0110] In addition, in a case where the first rotation
member 71 is rotated in a direction opposite to the above-
described one direction by the rotation operation with re-
spect to the first dial operation portion 74, the third oper-
ation wire 43 out of the first operation wire 41 and the
third operation wire 43 is selectively pulled toward the
proximal end side.

[0111] A proximal end of the second operation wire 42
is fixed to, for example, the first slider operation portion
81.
[0112] In a case where the first slider operation portion
81 is moved toward the proximal end side relative to the
body case 70a in the axial direction through a sliding
operation with respect to the first slider operation portion
81, the second operation wire 42 is pulled toward the
proximal end side.
[0113] Therefore, by operating either the first dial op-
eration portion 74 or the first slider operation portion 81,
an operation of individually pulling either the first opera-
tion wire 41 (or the third operation wire 43) or the second
operation wire 42 is possible.
[0114] In addition, by operating the first dial operation
portion 74 and operating the first slider operation portion
81 in parallel, an operation of simultaneously pulling the
first operation wire 41 (or the third operation wire 43) and
the second operation wire 42 is possible.
[0115] Here, simultaneously pulling the first operation
wire 41 and the second operation wire 42 means that
there is a timing at which both the first operation wire 41
and the second operation wire 42 are pulled together.
This does not necessarily mean that the starting timing
of pulling both the first operation wire 41 and the second
operation wire 42 is the same, nor does it mean that the
timing of finishing pulling both the first operation wire 41
and the second operation wire 42 is the same.
[0116] Further, the operation part 70 includes, for ex-
ample, a tension release mechanism 86 (refer to FIGS.
7A to 7D) that releases a tension equal to or greater than
a predetermined tension applied to the first operation wire
41.
[0117] The tension release mechanism 86 includes,
for example, an engagement recessed portion 86a
formed in the first rotation member 71 and an engage-
ment protruding portion 86b formed on the first dial op-
eration portion 74.
[0118] As shown in FIG. 7B, an opening portion pen-
etrating the first rotation member 71 in a thickness direc-
tion is formed in a central part of the first rotation member
71. In the first rotation member 71, a peripheral edge part
of the opening portion includes, for example, a plurality
of recesses and protrusions in which the recesses and
the protrusions are alternately disposed along a circum-
ferential direction of the first rotation member 71, and a
plurality of the engagement recessed portions 86a are
formed by the recesses and the protrusions.
[0119] As shown in FIG. 7A, in the case of the present
embodiment, a pair of engagement protruding portions
86b are formed on the first dial operation portion 74. Each
of the pair of engagement protruding portions 86b is
formed in a shape of protruding toward a radially outer
side. The pair of engagement protruding portions 86b are
disposed at positions that are 180 degrees rotationally
symmetric to each other with respect to an axial center
of the first dial operation portion 74 as a reference. In
addition, a pair of slit portions 86c penetrating the first
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dial operation portion 74 in a thickness direction is formed
in the first dial operation portion 74. The pair of slit por-
tions 86c are disposed at positions that are 180 degrees
rotationally symmetric to each other with respect to the
axial center of the first dial operation portion 74 as a ref-
erence. When viewed in the axial direction of the first dial
operation portion 74, each slit portion 86c forms, for ex-
ample, an arc shape protruding toward the radially outer
side. Each slit portion 86c is formed, whereby the first
dial operation portion 74 is elastically deformable toward
a radially inner side.
[0120] As shown in FIG. 7D, each engagement pro-
truding portion 86b is engaged with one engagement re-
cessed portion 86a of the plurality of engagement re-
cessed portions 86a.
[0121] Next, motions will be described.
[0122] First, in a case where the operation of selec-
tively pulling the first operation wire 41 toward the prox-
imal end side is performed, a tension is applied to the
first operation wire 41, and as shown in (a) of FIG. 8, the
distal end part 10a of the medical device body 10 is bent
toward a side (hereinafter, the first direction) of the first
hollow tube 31 through which the first operation wire 41
is inserted, with the axial core of the medical device body
10 as a reference.
[0123] In addition, in a case where the operation of
selectively pulling the third operation wire 43 toward the
proximal end side is performed, a tension is applied to
the third operation wire 43, and as shown in (b) of FIG.
8,, the distal end part 10a of the medical device body 10
is bent toward a side (hereinafter, the second direction)
of the third hollow tube 33 through which the third oper-
ation wire 43 is inserted, with the axial core of the medical
device body 10 as a reference. Here, for example, the
first direction and the second direction are directions in-
cluded in the same plane (hereinafter, a first virtual plane)
and are directions opposite to each other.
[0124] Further, in a case where the operation of simul-
taneously pulling both the first operation wire 41 and the
second operation wire 42 is performed, as shown in (c)
of FIG. 8, the first region 12 is primarily bent in the first
direction, and the second region 14 is primarily bent in
the second direction. That is, in a case where a tension
is applied to the second operation wire 42, the distal end
part 10a of the medical device body 10 is bent toward a
side (third hollow tube 33 side) of the second hollow tube
32 through which the second operation wire 42 is insert-
ed, with the axial core of the medical device body 10 as
a reference in a region on the proximal end side with
respect to the first region 12. Therefore, a combined mo-
tion occurs in which a motion of primarily bending the
second region 14 in the second direction by pulling the
second operation wire 42 and a motion of primarily bend-
ing the first region 12 in the first direction by pulling the
first operation wire 41.
[0125] The operation of pulling the second operation
wire 42 may be performed alone. In this case, the second
region 14 is primarily bent in the second direction.

[0126] As described above, according to the present
embodiment, the operation of selectively bending the dis-
tal end part 10a of the medical device body 10 in the first
direction, the operation of selectively bending the distal
end part 10a of the medical device body 10 in the second
direction, and the operation of primarily bending the first
region 12 in the first direction and primarily bending the
second region 14 in the second direction are possible.
Therefore, the branching selectivity of the medical device
100 at each branching part of the body cavity (the blood
vessel or the like) is improved.
[0127] More specifically, for example, when inserting
the distal end part 10a into each branching part (branch-
ing parts 310 to 330 shown in FIG. 9) of the body cavity
(the blood vessel or the like), the distal end part 10a is
bent in the second direction by the operation of pulling
the third operation wire 43 at a timing at which the distal
end of the distal end part 10a approaches the second
branching part 320 that branches from the first branching
part 310, as shown in (a) of FIG. 9. Consequently, the
distal end part 10a can be inserted into the second
branching part 320. Subsequently, at a timing at which
the distal end of the distal end part 10a approaches the
third branching part 330 that branches from the second
branching part 320, the pulling with respect to the third
operation wire 43 is released, and the distal end part 10a
(primarily the second region 14) is bent in the second
direction by the operation of pulling the second operation
wire 42, thereby entering a backed-up state. More spe-
cifically, even when attempting to perform a torque rota-
tion operation of rotating the medical device body 10
around the axis in a state in which the second operation
wire 42 is pulled toward the proximal end side, the distal
end part 10a tends to maintain a state in which the second
hollow tube 32 (second operation wire 42) side is located
most inwardly (in-course) of the curvature with the axial
core of the medical device body 10 as a reference, so
that the rotation by the rotation operation is less likely to
be transmitted to the medical device body 10. In other
words, the medical device body 10 is restrained from
rotating around the axis, thereby entering a backed-up
state.
[0128] Then, by pulling the first operation wire 41 while
maintaining a state in which the second operation wire
42 is pulled from this state, the distal end part 10a is bent
in a substantially S-like shape and inserted into the third
branching part 330 as shown in (b) of FIG. 9.
[0129] Here, in the case of the present embodiment,
as described above, the breaking strength of the second
operation wire 42 is greater than the breaking strength
of the first operation wire 41.
[0130] Consequently, when simultaneously pulling the
first operation wire 41 and the second operation wire 42,
the first region 12 can be primarily bent in the first direction
while maintaining a state in which the second region 14
is primarily bent in the second direction.
[0131] Further, in the case of the present embodiment,
as described above, the medical device body 10 includes
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the reinforcing layer 51. The bending stiffness of the re-
inforcing layer 51 on the proximal end side with respect
to the second marker 63 is greater than the bending stiff-
ness of the reinforcing layer 51 on the distal end side with
respect to the second marker 63. The bending stiffness
of the medical device body 10 on the proximal end side
with respect to the second marker 63 is greater than the
bending stiffness of the medical device body 10 on the
distal end side with respect to the second marker 63.
[0132] As a result, more reliably, the first region 12 can
be primarily bent in the first direction while maintaining a
state in which the second region 14 is primarily bent in
the second direction when simultaneously pulling the first
operation wire 41 and the second operation wire 42.
[0133] Here, in the case of the present embodiment,
the maximum value of the tension applicable to the sec-
ond operation wire 42 by the pulling by the operation part
70 is greater than the maximum value of the tension ap-
plicable to the first operation wire 41 by the pulling by the
operation part 70.
[0134] Consequently, the backup capability of the first
operation wire 41 with respect to the second operation
wire 42 and the third operation wire 43 can be sufficiently
ensured. Therefore, more reliably, the first region 12 can
be primarily bent in the first direction while maintaining a
state in which the second region 14 is primarily bent in
the second direction when simultaneously pulling the first
operation wire 41 and the second operation wire 42.
[0135] More specifically, in the case of the present em-
bodiment, when attempting to pull the first operation wire
41 with a tension equal to or higher than a certain level,
the engagement between the engagement recessed por-
tion 86a and the engagement protruding portion 86b is
temporarily released, and the first dial operation portion
74 is configured to rotate without engagement with re-
spect to the first rotation member 71. That is, the tension
when the first dial operation portion 74 rotates without
engagement with respect to the first rotation member 71
is the maximum value of the tension applicable to the
first operation wire 41.
[0136] In more detail, as described above, since the
distal end of the first operation wire 41 is fixed to the first
marker 61, when the force exerted by the operation part
70 to pull the first operation wire 41 toward the proximal
end side increases, the force to pull back the first oper-
ation wire 41 toward the distal end side also increases.
Then, when the force to pull back the first operation wire
41 toward the distal end side is equal to or higher than a
certain level, the first rotation member 71 is elastically
deformed toward the radially inner side, and the engage-
ment between the engagement recessed portion 86a and
the engagement protruding portion 86b is temporarily re-
leased. Consequently, the first dial operation portion 74
rotates without engagement with respect to the first ro-
tation member 71 (the rotation of the first dial operation
portion 74 is not transmitted to the first rotation member
71).
[0137] When the force to pull the first operation wire

41 toward the proximal end side and the force to pull back
the first operation wire 41 toward the distal end side reach
an equilibrium state, the engagement recessed portion
86a and the engagement protruding portion 86b are en-
gaged with each other, thereby consequently maintain-
ing the engagement state between the first rotation mem-
ber 71 and the first dial operation portion 74.
[0138] Here, in the case of the present embodiment,
the medical device 100 is configured such that the max-
imum value of the tension applicable to the first operation
wire 41 (the tension when the first dial operation portion
74 rotates without engagement with respect to the first
rotation member 71) is smaller than the tension applied
to the second operation wire 42 when the first slider op-
eration portion 81 is slid toward the proximal end side to
the maximum. Therefore, it is possible to restrain the ten-
sion applied to the first operation wire 41 by the pulling
by the operation part 70 from exceeding the maximum
value of the tension applicable to the second operation
wire 42 by the pulling by the operation part 70.
[0139] In the case of the present embodiment, the max-
imum value of the tension applicable to the first operation
wire 41 by the pulling by the operation part 70 can be set
as appropriate, for example, based on the depth dimen-
sion (radial dimension) of the engagement recessed por-
tion 86a, the depth dimension or the length dimension
(circumferential dimension) of the slit portion 86c, the
elastic force (spring force) of the first rotation member
71, and the like.
[0140] In addition, the maximum value of the tension
applicable to the second operation wire 42 by the pulling
by the operation part 70 can be set as appropriate, for
example, based on the maximum stroke of the first slider
operation portion 81 (the axial dimension of the slide
hole).
[0141] Similarly, the maximum value of the tension ap-
plicable to the second operation wire 42 by the pulling
by the operation part 70 is greater than the maximum
value of the tension applicable to the third operation wire
43 by the pulling by the operation part 70.
[0142] More specifically, the medical device 100 is con-
figured such that the maximum value of the tension ap-
plicable to the third operation wire 43 (the tension when
the first dial operation portion 74 rotates without engage-
ment with respect to the first rotation member 71) is small-
er than the tension applied to the second operation wire
42 when the first slider operation portion 81 is slid toward
the proximal end side to the maximum.

[Second Embodiment]

[0143] Next, a second embodiment will be described
using FIGS. 10 to 13. FIG. 11 is a sectional view taken
along line A-A of FIG. 12.
[0144] The medical device 100 according to the
present embodiment is different from the medical device
100 according to the above-described first embodiment
in the points to be described below and is configured

17 18 



EP 4 454 694 A1

11

5

10

15

20

25

30

35

40

45

50

55

similarly to the medical device 100 according to the
above-described first embodiment in other points.
[0145] In the case of the present embodiment, the
medical device 100 further includes a fourth operation
wire 44 that extends along the longitudinal direction of
the medical device body 10.
[0146] As shown in FIGS. 11 and 12, the fourth oper-
ation wire 44 is disposed at a position near the first op-
eration wire 41 in the transverse section of the medical
device body 10, and a distal end of the fourth operation
wire 44 is fixed to the distal end part 10a of the medical
device body 10 at a position on the proximal end side
with respect to the distal end of the third operation wire
43. A breaking strength of the fourth operation wire 44 is
greater than the breaking strength of the third operation
wire 43.
[0147] With such a configuration, by simultaneously
pulling the third operation wire 43 and the fourth operation
wire 44, as shown in FIG. 10, the first region 12 can be
primarily bent in the second direction, and the second
region 14 can be primarily bent in the first direction. That
is, since an operation similar to the bending operation
performed by the operation of simultaneously pulling the
first operation wire 41 and the second operation wire 42
(here, motions that are 180 degrees rotationally symmet-
ric to each other with respect to the axial core of the med-
ical device body 10 as a reference) can be achieved even
with an operation of simultaneously pulling the third op-
eration wire 43 and the fourth operation wire 44, a need
to perform the torque rotation operation of rotating the
medical device body 10 around the axis prior to the bend-
ing operation can be eliminated, or the rotation amount
in the torque rotation operation can be reduced. There-
fore, the operability of the medical device 100 can be
improved.
[0148] In FIG. 11, the first operation wire 41 to the
fourth operation wire 44 are shown by dashed lines.
[0149] In the case of the present embodiment, as
shown in FIGS. 11 and 12, the third operation wire 43
and the fourth operation wire 44 are disposed at opposite
extreme positions in the transverse section of the medical
device body 10.
[0150] Here, the opposite extreme positions mean that
the third operation wire 43 and the fourth operation wire
44 are spaced apart from each other by 160 degrees or
more in the circumferential direction of the medical device
body 10, and preferably, the third operation wire 43 and
the fourth operation wire 44 are spaced apart from each
other by 170 degrees or more in the circumferential di-
rection of the medical device body 10.
[0151] More specifically, in the case of the present em-
bodiment, for example, the fourth operation wire 44 and
the first operation wire 41 are disposed at substantially
equivalent positions in the circumferential direction of the
medical device body 10 with the axial center of the med-
ical device body 10 as a reference. Therefore, the fourth
operation wire 44 is disposed at a position that is 180
degrees rotationally symmetric to the second operation

wire 42 and the third operation wire 43 with respect to
the axial center of the medical device body 10 as a ref-
erence.
[0152] In the case of the present embodiment, a direc-
tion in which the distal end part 10a of the medical device
body 10 is bent by pulling the fourth operation wire 44
and a direction in which the distal end part 10a of the
medical device body 10 is bent by pulling the third oper-
ation wire 43 (or the second operation wire 42) are direc-
tions opposite to each other.
[0153] As shown in FIGS. 10 and 11, in the case of the
present embodiment, the medical device 100 includes a
fourth hollow tube 34 that is embedded in the outer layer
23, and the fourth operation wire 44 is inserted through
the fourth hollow tube 34.
[0154] The fourth hollow tube 34 is also a sub-lumen
tube, and the inner lumen of the sub-lumen tube is a sub-
lumen, similar to the first hollow tube 31 to the third hollow
tube 33. That is, the fourth operation wire 44 is inserted
through the sub-lumen.
[0155] An inner diameter of the fourth hollow tube 34
is smaller than the inner diameter of the lumen 20.
[0156] The fourth operation wire 44 is made of a thin
wire such as a metal or a resin, similar to the first oper-
ation wire 41 to the third operation wire 43.
[0157] A wire diameter of the fourth operation wire 44
is set to be, for example, substantially equivalent to the
wire diameter of the second operation wire 42. Therefore,
the wire diameter of the fourth operation wire 44 is larger
than the wire diameter of the first operation wire 41 and
the wire diameter of the third operation wire 43.
[0158] The wire diameter of the fourth operation wire
44 is not particularly limited, but is, for example, prefer-
ably 30 mm or more and 180 mm or less and more pref-
erably 60 mm or more and 150 mm or less.
[0159] The distal end of the fourth operation wire 44
and the distal end of the fourth hollow tube 34 are fixed
to the proximal end of the second marker 63. Therefore,
the distal end of the second operation wire 42 and the
distal end of the fourth operation wire 44 are fixed at
equivalent positions in the longitudinal direction of the
medical device body 10. The distal end of the first oper-
ation wire 41 and the distal end of the third operation wire
43 are fixed at positions on the distal end side with respect
to the positions where the distal end of the second oper-
ation wire 42 and the distal end of the fourth operation
wire 44 are fixed.
[0160] In the case of the present embodiment, in ad-
dition to the above-described operations, an operation
of individually pulling the fourth operation wire 44 toward
the proximal end side and an operation of simultaneously
pulling the third operation wire 43 and the fourth operation
wire 44 toward the proximal end side can be performed
with respect to the operation part 70.
[0161] Here, simultaneously pulling the third operation
wire 43 and the fourth operation wire 44 means that there
is a timing at which both the third operation wire 43 and
the fourth operation wire 44 are pulled together. This does
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not necessarily mean that the starting timing of pulling
both the third operation wire 43 and the fourth operation
wire 44 is the same, nor does it mean that the timing of
finishing pulling both the third operation wire 43 and the
fourth operation wire 44 is the same.
[0162] More specifically, as shown in FIG. 13, the op-
eration part 70 further includes a second slider operation
portion 84 that is fixed to the body case 70a to be slidable
in the axial direction.
[0163] The second slider operation portion 84 is con-
figured similarly to the first slider operation portion 81,
for example. Therefore, a slide hole (not shown) for guid-
ing the second slider operation portion 84 along the axial
direction is formed in the body case 70a. The first slider
operation portion 81 and the second slider operation por-
tion 84 are disposed at positions that are 180 degrees
rotationally symmetric to each other with respect to the
axial core of the medical device body 10 as a reference.
[0164] As shown in FIG. 13, at least a portion of the
second slider operation portion 84 is exposed to the out-
side of the body case 70a, and the operator who operates
the medical device 100 can perform an operation of slid-
ing the second slider operation portion 84 from the out-
side of the body case 70a.
[0165] A proximal end of the fourth operation wire 44
is fixed to, for example, the second slider operation por-
tion 84.
[0166] In a case where the second slider operation por-
tion 84 is slid toward the proximal end side relative to the
body case 70a in the axial direction through the operation
with respect to the second slider operation portion 84,
the fourth operation wire 44 is pulled toward the proximal
end side.
[0167] Therefore, by operating the first dial operation
portion 74 and operating the second slider operation por-
tion 84 in parallel, an operation of simultaneously pulling
the third operation wire 43 and the fourth operation wire
44 is possible.
[0168] Here, in the case of the present embodiment,
the maximum value of the tension applicable to the fourth
operation wire 44 by the pulling by the operation part 70
is greater than the maximum value of the tension appli-
cable to the third operation wire 43 (first operation wire
41) by the pulling by the operation part 70.
[0169] Consequently, by simultaneously pulling the
third operation wire 43 and the fourth operation wire 44,
more reliably, the first region 12 can be primarily bent in
the second direction, and the second region 14 can be
primarily bent in the first direction.
[0170] More specifically, a configuration is employed
in which a tension required to rotate the first dial operation
portion 74 without engagement is smaller than the ten-
sion applied to the fourth operation wire 44 when the
second slider operation portion 84 is slid toward the prox-
imal end side to the maximum. As a result, it is possible
to restrain the tension applied to the third operation wire
43 by the pulling by the operation part 70 from exceeding
the maximum value of the tension applicable to the fourth

operation wire 44 by the pulling by the operation part 70.

[Third Embodiment]

[0171] Next, a third embodiment will be described us-
ing FIGS. 14 to 18.
[0172] The medical device 100 according to the
present embodiment is different from the medical device
100 according to the above-described first and second
embodiments in the points to be described below and is
configured similarly to the medical device 100 according
to the above-described first and second embodiments in
other points.
[0173] As shown in FIGS. 14 and 15, in the case of the
present embodiment, the medical device 100 further in-
cludes a fifth operation wire 45 that extends along the
longitudinal direction of the medical device body 10.
[0174] The fifth operation wire 45 is disposed in a re-
gion between the disposition region of the first operation
wire 41 and the fourth operation wire 44 and the dispo-
sition region of the second operation wire 42 and the third
operation wire 43 in the circumferential direction of the
transverse section of the medical device body 10.
[0175] A distal end of the fifth operation wire 45 is fixed
to the distal end part 10a of the medical device body 10
at a position on the distal end side with respect to the
distal end of the second operation wire 42 and the distal
end of the fourth operation wire 44.
[0176] With such a configuration, by pulling the fifth
operation wire 45 toward the proximal end side, the distal
end part 10a of the medical device body 10 can be bent
in a direction different from the first direction and the sec-
ond direction, so that the branching selectivity of the med-
ical device 100 at each branching part of the body cavity
(the blood vessel or the like) can be further improved.
[0177] Further, when inserting the distal end part 10a
into each branching part of the body cavity (the blood
vessel or the like), a need to perform the torque rotation
operation of rotating the medical device body 10 around
the axis prior to the bending operation can be eliminated,
or the rotation amount in the torque rotation operation
can be reduced. Therefore, the operability of the medical
device 100 can be improved.
[0178] Here, in the case of the present embodiment,
the fifth operation wire 45 is preferably disposed at a po-
sition that is at least approximately 45 degrees different
from the disposition region of the first operation wire 41
and the fourth operation wire 44 (or the disposition region
of the second operation wire 42 and the third operation
wire 43) and more preferably disposed at a position that
is at approximately 90 degrees different, in the circum-
ferential direction.
[0179] The distal end of the fifth operation wire 45 and
the distal end of the first operation wire 41 (and the third
operation wire 43) are fixed at equivalent positions in the
longitudinal direction of the medical device body 10.
[0180] As shown in FIG. 15, as an example, the fifth
operation wire 45, and the first operation wire 41 and the
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third operation wire 43 are disposed at positions different
from each other by approximately 90 degrees in the cir-
cumferential direction of the medical device body 10.
Similarly, as an example, the fifth operation wire 45, and
the third operation wire 43 and the fourth operation wire
44 are disposed at positions different from each other by
approximately 90 degrees in the circumferential direction
of the medical device body 10.
[0181] As shown in FIG. 15, in the case of the present
embodiment, the medical device 100 further includes, for
example, a sixth operation wire 46 that extends along
the longitudinal direction of the medical device body 10.
[0182] The distal end of the fifth operation wire 45 and
a distal end of the sixth operation wire 46 are fixed at
equivalent positions in the longitudinal direction of the
medical device body 10. Therefore, the distal end of the
sixth operation wire 46 and the distal end of the first op-
eration wire 41 (and the third operation wire 43) are fixed
at equivalent positions in the longitudinal direction of the
medical device body 10.
[0183] The sixth operation wire 46 and the fifth opera-
tion wire 45 are disposed at positions that are 180 de-
grees rotationally symmetric to each other with respect
to the axial center of the medical device body 10 as a
reference. Therefore, the sixth operation wire 46 is dis-
posed in a region between the disposition region of the
first operation wire 41 and the fourth operation wire 44
and the disposition region of the second operation wire
42 and the third operation wire 43 in the circumferential
direction of the transverse section of the medical device
body 10. More specifically, the sixth operation wire 46,
and the first operation wire 41 and the third operation
wire 43 are spaced apart from each other by approxi-
mately 90 degrees in the circumferential direction of the
medical device body 10, and the sixth operation wire 46,
and the third operation wire 43 and the fourth operation
wire 44 are spaced apart from each other by approxi-
mately 90 degrees in the circumferential direction of the
medical device body 10.
[0184] In the case of the present embodiment, a direc-
tion in which the distal end part 10a of the medical device
body 10 is bent by pulling the fifth operation wire 45 (here-
inafter, a third direction) and a direction in which the distal
end part 10a of the medical device body 10 is bent by
pulling the sixth operation wire 46 (hereinafter, a fourth
direction) are directions opposite to each other.
[0185] As shown in FIG. 15, in the case of the present
embodiment, the medical device 100 includes a fifth hol-
low tube 35 and a sixth hollow tube 36 that are embedded
in the outer layer 23. The fifth operation wire 45 is inserted
through the fifth hollow tube 35, and the sixth operation
wire 46 is inserted through the sixth hollow tube 36.
[0186] The fifth hollow tube 35 and the sixth hollow
tube 36 are sub-lumen tubes, and the inner lumens of
the sub-lumen tubes are sub-lumens, similar to the first
hollow tube 31 to the third hollow tube 33.
[0187] An inner diameter of the fifth hollow tube 35 and
an inner diameter of the sixth hollow tube 36 are smaller

than the inner diameter of the lumen 20.
[0188] The fifth operation wire 45 and the sixth opera-
tion wire 46 are made of thin wires such as metals or
resins, similar to the first operation wire 41 to the third
operation wire 43.
[0189] The breaking strengths of the second operation
wire 42 and the fourth operation wire 44 are larger than
the breaking strengths of the fifth operation wire 45 and
the sixth operation wire 46. More specifically, in the case
of the present embodiment, the first operation wire 41 to
the sixth operation wire 46 are made of the same type of
material. However, the first operation wire 41 to the sixth
operation wire 46 are made of, for example, different
types of materials from each other.
[0190] Meanwhile, by setting the wire diameters of the
second operation wire 42 and the fourth operation wire
44 to dimensions larger than the wire diameters of the
fifth operation wire 45 and the sixth operation wire 46,
the breaking strengths of the second operation wire 42
and the fourth operation wire 44 can be made greater
than the breaking strengths of the fifth operation wire 45
and the sixth operation wire 46. However, for example,
by using a material having a greater breaking strength
than breaking strengths of materials constituting the fifth
operation wire 45 and the sixth operation wire 46 as a
material constituting the fourth operation wire 44, the
breaking strength of the fourth operation wire 44 can also
be made greater than the breaking strengths of the fifth
operation wire 45 and the sixth operation wire 46.
[0191] The wire diameter of the fifth operation wire 45
and the wire diameter of the sixth operation wire 46 are
not particularly limited, but are preferably 10 mm or more
and 60 mm or less and more preferably 20 mm or more
and 50 mm or less.
[0192] As shown in FIG. 14, the distal end of the fifth
hollow tube 35 and the distal end of the fifth operation
wire 45 are fixed to the proximal end of the first marker
61. Similarly, the distal end of the sixth hollow tube 36
and the distal end of the sixth operation wire 46 are fixed
to the proximal end of the first marker 61.
[0193] As described above, in the case of the present
embodiment, the number of operation wires whose distal
ends are fixed at positions on the distal end side with
respect to the positions where the distal end of the second
operation wire 42 and the distal end of the fourth opera-
tion wire 44 are fixed is equal to or greater than the
number of operation wires whose distal ends are fixed
at equivalent positions to the second operation wire 42
and the fourth operation wire 44.
[0194] Here, the equivalent position means that the
spaced distance between the distal ends of the respec-
tive operation wires in the axial direction of the medical
device body 10 is smaller than the outer diameter of the
medical device body 10. In addition, as in the present
embodiment, in a case where the distal ends of the re-
spective operation wires are fixed to a common marker
(the first marker 61 or the second marker 63), the axial
dimension of the marker may be larger than the outer
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diameter of the medical device body 10, but is preferably
smaller than the outer diameter of the medical device
body 10.
[0195] In the case of the present embodiment, in ad-
dition to the above-described operations, an operation
of selectively pulling either the fifth operation wire 45 or
the sixth operation wire 46 toward the proximal end side,
an operation of individually and simultaneously pulling
the fifth operation wire 45 and the second operation wire
42 (or the fourth operation wire 44), and an operation of
individually and simultaneously pulling the sixth opera-
tion wire 46 and the second operation wire 42 (or the
fourth operation wire 44) are possible with respect to the
operation part 70.
[0196] More specifically, as shown in FIG. 16, the op-
eration part 70 includes a second rotation member 76
that is pivotally supported to be rotatable with respect to
the body case 70a, and a second dial operation portion
78 that is fixed to the second rotation member 76.
[0197] The second rotation member 76 is configured
similarly to the first rotation member 71, for example. The
second dial operation portion 78 is configured similarly
to the first dial operation portion 74, for example.
[0198] In the example shown in FIG. 16, the first dial
operation portion 74 and the second dial operation por-
tion 78 are disposed to overlap each other in a direction
orthogonal to their plate surfaces, and the rotary shaft of
the first dial operation portion 74 and a rotary shaft of the
second dial operation portion 78 are coaxially disposed.
[0199] However, the rotary shaft of the first dial oper-
ation portion 74 and the rotary shaft of the second dial
operation portion 78 need not be coaxially disposed. For
example, the first dial operation portion 74 and the sec-
ond dial operation portion 78 may be disposed at posi-
tions different from each other in the axial direction of the
medical device body 10.
[0200] In the case of the present embodiment, a prox-
imal end part of the fifth operation wire 45 is, for example,
wound around the second rotation member 76 by one
and a half turns, and a proximal end of the fifth operation
wire 45 is fixed to the second rotation member 76.
[0201] In addition, a proximal end part of the sixth op-
eration wire 46 is, for example, wound around the second
rotation member 76 by one and a half turns, and a prox-
imal end of the sixth operation wire 46 is fixed to the
second rotation member 76.
[0202] A winding direction of the fifth operation wire 45
and a winding direction of the sixth operation wire 46 with
respect to the second rotation member 76 are directions
opposite to each other.
[0203] In a case where the second rotation member
76 that is engaged with the second dial operation portion
78 is rotated in one direction by a rotation operation with
respect to the second dial operation portion 78, the fifth
operation wire 45 out of the fifth operation wire 45 and
the sixth operation wire 46 is selectively pulled toward
the proximal end side. Then, the distal end part 10a of
the medical device body 10 is bent toward a side of the

fifth hollow tube 35 through which the fifth operation wire
45 is inserted, with the axial core of the medical device
body 10 as a reference. Here, as described above, a
plane including the direction (first direction) in which the
distal end part 10a is bent by pulling the first operation
wire 41 and the direction (second direction) in which the
distal end part 10a is bent by pulling the second operation
wire 42 is referred to as the first virtual plane. The direc-
tion (referred to as the third direction) in which the distal
end part 10a is bent by pulling the fifth operation wire 45
is, for example, a direction included in a second virtual
plane orthogonal to the first virtual plane.
[0204] In addition, in a case where the second rotation
member 76 is rotated in the opposite direction to the
above-described one direction by the rotation operation
with respect to the second dial operation portion 78, the
sixth operation wire 46 out of the fifth operation wire 45
and the sixth operation wire 46 is selectively pulled to-
ward the proximal end side. Then, the distal end part 10a
of the medical device body 10 is bent toward a side of
the sixth hollow tube 36 through which the sixth operation
wire 46 is inserted, with the axial core of the medical
device body 10 as a reference. That is, the distal end
part 10a of the medical device body 10 is bent in the
opposite direction (fourth direction) to the third direction
with the axial core of the medical device body 10 as a
reference. The fourth direction is also a direction included
in the second virtual plane.
[0205] Further, in a case where an operation of pulling
both the fifth operation wire 45 and the second operation
wire 42 (or the fourth operation wire 44) is performed, as
shown in FIGS. 17A to 17C, the first region 12 is primarily
bent in the third direction, and the second region 14 is
primarily bent in the second direction (or the first direc-
tion). That is, in the first and second embodiments, the
bending of the distal end part 10a is two-dimensional
bending in the above-described first virtual plane, but in
the case of the present embodiment, it is possible to
achieve a so-called three-dimensional (stereoscopic)
bending of the distal end part 10a by combining the bend-
ing in the first virtual plane and the bending in the second
virtual plane.
[0206] In addition, in a case where an operation of pull-
ing both the sixth operation wire 46 and the second op-
eration wire 42 (or the fourth operation wire 44) is per-
formed, the first region 12 is primarily bent in the fourth
direction, and the second region 14 is primarily bent in
the second direction (or the first direction). That is, in this
case as well, the distal end part 10a can be three-dimen-
sionally (stereoscopically) bent.
[0207] As described above, according to the present
embodiment, the distal end part 10a of the medical device
body 10 can be three-dimensionally (stereoscopically)
bent by the operation of simultaneously pulling the fifth
operation wire 45 and the second operation wire 42 (or
the fourth operation wire 44) or the operation of simulta-
neously pulling the sixth operation wire 46 and the second
operation wire 42 (or the fourth operation wire 44). There-

25 26 



EP 4 454 694 A1

15

5

10

15

20

25

30

35

40

45

50

55

fore, for example, as shown in FIG. 18, the distal end
part 10a of the medical device body 10 can also be in-
serted along each branching part (the first branching part
310 to the third branching part 330) of the body cavity
(the blood vessel or the like) that branches three-dimen-
sionally (stereoscopically) for each branching part.
[0208] Here, in the case of the present embodiment,
the maximum value of the tension applicable to the sec-
ond operation wire 42 (or the fourth operation wire 44)
by the pulling by the operation part 70 is greater than the
maximum value of the tension applicable to the fifth op-
eration wire 45 by the pulling by the operation part 70.
[0209] This allows for sufficient backup, and by simul-
taneously pulling the fifth operation wire 45 and the sec-
ond operation wire 42 (or the fourth operation wire 44),
more reliably, the first region 12 can be primarily bent in
the third direction, and the second region 14 can be pri-
marily bent in the second direction (or the first direction).
[0210] Similarly, in the case of the present embodi-
ment, the maximum value of the tension applicable to
the second operation wire 42 (or the fourth operation wire
44) by the pulling by the operation part 70 is greater than
the maximum value of the tension applicable to the sixth
operation wire 46 by the pulling by the operation part 70.
[0211] This allows for sufficient backup, and by simul-
taneously pulling the sixth operation wire 46 and the sec-
ond operation wire 42 (or the fourth operation wire 44),
more reliably, the first region 12 can be primarily bent in
the fourth direction, and the second region 14 can be
primarily bent in the first direction (or the second direc-
tion).
[0212] More specifically, the operation part 70 in-
cludes, for example, a tension release mechanism (not
shown) that releases a tension equal to or greater than
a predetermined tension applied to the fifth operation wire
45 (or the sixth operation wire 46).
[0213] The tension release mechanism is configured
similarly to the tension release mechanism 86, for exam-
ple.
[0214] Therefore, the medical device 100 is configured
such that the maximum value of the tension applicable
to the fifth operation wire 45 (or the sixth operation wire
46) (the tension when the second dial operation portion
78 rotates without engagement with respect to the sec-
ond rotation member 76) is smaller than the tension ap-
plied to the second operation wire 42 when the first slider
operation portion 81 is slid toward the proximal end side
to the maximum.
[0215] Each embodiment has been described with ref-
erence to the drawings; however, these are illustrative
examples of the present invention, and various configu-
rations other than those described above can also be
employed.
[0216] In addition, the respective embodiments de-
scribed above can be appropriately combined within a
range that does not depart from the gist of the present
invention.
[0217] The present embodiment encompasses the fol-

lowing technical concepts.

(1) A medical device including:

an elongated medical device body;
a first operation wire and a second operation
wire, each of which extends along a longitudinal
direction of the medical device body; and
an operation part that is configured to individu-
ally and simultaneously pull the first operation
wire and the second operation wire,
in which the first operation wire and the second
operation wire are disposed at opposite extreme
positions in a transverse section of the medical
device body,
a distal end of the first operation wire is fixed to
a distal end part of the medical device body, and
a distal end of the second operation wire is fixed
to the distal end part of the medical device body
at a position on a proximal end side with respect
to the distal end of the first operation wire.

(2) The medical device according to (1),
in which a breaking strength of the second operation
wire is greater than a breaking strength of the first
operation wire.
(3) The medical device according to (1) or (2),
in which a maximum value of a tension applicable to
the second operation wire by the pulling by the op-
eration part is greater than a maximum value of a
tension applicable to the first operation wire by the
pulling by the operation part.
(4) The medical device according to any one of (1)
to (3), further comprising:

a third operation wire that extends along the lon-
gitudinal direction of the medical device body,
in which the third operation wire is disposed at
a position near the second operation wire in the
transverse section of the medical device body,
and
a distal end of the third operation wire is fixed to
the distal end part of the medical device body at
a position on a distal end side with respect to
the distal end of the second operation wire.

(5) The medical device according to (4), further com-
prising:

a fourth operation wire that extends along the
longitudinal direction of the medical device
body,
in which the fourth operation wire is disposed at
a position near the first operation wire in the
transverse section of the medical device body,
a distal end of the fourth operation wire is fixed
to the distal end part of the medical device body
at a position on the proximal end side with re-

27 28 



EP 4 454 694 A1

16

5

10

15

20

25

30

35

40

45

50

55

spect to the distal end of the third operation wire,
and
a breaking strength of the fourth operation wire
is greater than a breaking strength of the third
operation wire.

(6) The medical device according to (5), further com-
prising:

a fifth operation wire that extends along the lon-
gitudinal direction of the medical device body,
in which the fifth operation wire is disposed in a
region between a disposition region of the first
operation wire and the fourth operation wire and
a disposition region of the second operation wire
and the third operation wire in a circumferential
direction of the transverse section of the medical
device body, and
a distal end of the fifth operation wire is fixed to
the distal end part of the medical device body at
a position on the distal end side with respect to
the distal end of the second operation wire and
the distal end of the fourth operation wire.

(7) The medical device according to (6),

in which the distal end of the second operation
wire and the distal end of the fourth operation
wire are fixed at equivalent positions in the lon-
gitudinal direction of the medical device body,
and
the number of operation wires whose distal ends
are fixed at positions on the distal end side with
respect to the positions where the distal end of
the second operation wire and the distal end of
the fourth operation wire are fixed is equal to or
greater than the number of operation wires
whose distal ends are fixed at the equivalent po-
sitions to the second operation wire and the
fourth operation wire.

(8) The medical device according to any one of (4)
to (7), further comprising:

a first marker that is fixed to the distal end part
of the medical device body; and
a second marker that is fixed to the distal end
part of the medical device body at a position on
the proximal end side with respect to the first
marker,
in which the distal end of the first operation wire
and the distal end of the third operation wire are
fixed to the first marker, and
the distal end of the second operation wire is
fixed to the second marker.

(9) The medical device according to (8),

in which the medical device body includes a re-
inforcing layer,
a bending stiffness of the reinforcing layer on
the proximal end side with respect to the second
marker is greater than a bending stiffness of the
reinforcing layer on the distal end side with re-
spect to the second marker, and
a bending stiffness of the medical device body
on the proximal end side with respect to the sec-
ond marker is greater than a bending stiffness
of the medical device body on the distal end side
with respect to the second marker.

(10) The medical device according to any one of (1)
to (9),

in which the medical device is a catheter, and
the medical device body has a lumen that is open
at a distal end of the medical device body.

Reference Signs List

[0218]

10: medical device body
10a: distal end part
10b: proximal end part
12: first region
14: second region
20: lumen
22: inner layer
23: outer layer
31: first hollow tube
32: second hollow tube
33: third hollow tube
34: fourth hollow tube
35: fifth hollow tube
36: sixth hollow tube
41: first operation wire
42: second operation wire
43: third operation wire
44: fourth operation wire
45: fifth operation wire
46: sixth operation wire
51: reinforcing layer
53: blade layer
55: winding wire
61: first marker
63: second marker
70: operation part
70a: body case
71: first rotation member
74: first dial operation portion
76: second rotation member
78: second dial operation portion
81: first slider operation portion
84: second slider operation portion
86: tension release mechanism
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86a: engagement recessed portion
86b: engagement protruding portion
86c: slit portion
91: hub
92: blade portion
93: coupling portion
96: gate portion
100: medical device
310: first branching part
320: second branching part
330: third branching part

Claims

1. A medical device comprising:

an elongated medical device body;
a first operation wire and a second operation
wire, each of which extends along a longitudinal
direction of the medical device body; and
an operation part that is configured to individu-
ally and simultaneously pull the first operation
wire and the second operation wire,
wherein the first operation wire and the second
operation wire are disposed at opposite extreme
positions in a transverse section of the medical
device body,
a distal end of the first operation wire is fixed to
a distal end part of the medical device body, and
a distal end of the second operation wire is fixed
to the distal end part of the medical device body
at a position on a proximal end side with respect
to the distal end of the first operation wire.

2. The medical device according to Claim 1,
wherein a breaking strength of the second operation
wire is greater than a breaking strength of the first
operation wire.

3. The medical device according to Claim 1,
wherein a maximum value of a tension applicable to
the second operation wire by the pulling by the op-
eration part is greater than a maximum value of a
tension applicable to the first operation wire by the
pulling by the operation part.

4. The medical device according to Claim 1, further
comprising:

a third operation wire that extends along the lon-
gitudinal direction of the medical device body,
wherein the third operation wire is disposed at
a position near the second operation wire in the
transverse section of the medical device body,
and
a distal end of the third operation wire is fixed to
the distal end part of the medical device body at

a position on a distal end side with respect to
the distal end of the second operation wire.

5. The medical device according to Claim 4, further
comprising:

a fourth operation wire that extends along the
longitudinal direction of the medical device
body,
wherein the fourth operation wire is disposed at
a position near the first operation wire in the
transverse section of the medical device body,
a distal end of the fourth operation wire is fixed
to the distal end part of the medical device body
at a position on the proximal end side with re-
spect to the distal end of the third operation wire,
and
a breaking strength of the fourth operation wire
is greater than a breaking strength of the third
operation wire.

6. The medical device according to Claim 5, further
comprising:

a fifth operation wire that extends along the lon-
gitudinal direction of the medical device body,
wherein the fifth operation wire is disposed in a
region between a disposition region of the first
operation wire and the fourth operation wire and
a disposition region of the second operation wire
and the third operation wire in a circumferential
direction of the transverse section of the medical
device body, and
a distal end of the fifth operation wire is fixed to
the distal end part of the medical device body at
a position on the distal end side with respect to
the distal end of the second operation wire and
the distal end of the fourth operation wire.

7. The medical device according to Claim 6,

wherein the distal end of the second operation
wire and the distal end of the fourth operation
wire are fixed at equivalent positions in the lon-
gitudinal direction of the medical device body,
and
the number of operation wires whose distal ends
are fixed at positions on the distal end side with
respect to the positions where the distal end of
the second operation wire and the distal end of
the fourth operation wire are fixed is equal to or
greater than the number of operation wires
whose distal ends are fixed at the equivalent po-
sitions to the second operation wire and the
fourth operation wire.

8. The medical device according to Claim 4, further
comprising:
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a first marker that is fixed to the distal end part
of the medical device body; and
a second marker that is fixed to the distal end
part of the medical device body at a position on
the proximal end side with respect to the first
marker,
wherein the distal end of the first operation wire
and the distal end of the third operation wire are
fixed to the first marker, and
the distal end of the second operation wire is
fixed to the second marker.

9. The medical device according to Claim 8,

wherein the medical device body includes a re-
inforcing layer,
a bending stiffness of the reinforcing layer on
the proximal end side with respect to the second
marker is greater than a bending stiffness of the
reinforcing layer on the distal end side with re-
spect to the second marker, and
a bending stiffness of the medical device body
on the proximal end side with respect to the sec-
ond marker is greater than a bending stiffness
of the medical device body on the distal end side
with respect to the second marker.

10. The medical device according to Claim 1,

wherein the medical device is a catheter, and
the medical device body has a lumen that is open
at a distal end of the medical device body.
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